Membrane topology of the GluR1 glutamate receptor subunit: epitope mapping by site-directed antipeptide antibodies.
In order to define the membrane topology of the GluR1 glutamate receptor subunit, we have examined the location of epitopes. Antibodies were produced against peptides corresponding to putative extracellular and intracellular segments of the rat brain GluR1 glutamate receptor subunit. Immunocytochemistry at the electron microscopic level in the dentate gyrus of the hippocampal formation showed that epitopes for the antiserum to the N-terminal part of the subunit are located at the extracellular face of the plasma membrane, whereas the antigenic determinants for the antiserum to the C-terminal part are found at the intracellular face of the postsynaptic membrane. Furthermore, antibodies to the N-terminal residues 253-267 reacted similarly with both intact and permeabilized synaptosomes, whereas the binding of antibodies to the C-terminal residues 877-889 increased about 1.6-fold following permeabilization. Our data suggest that the N- and C-terminal regions are located on the opposite side of the membrane and, therefore, the GluR1 subunit probably has an odd number of membrane spanning segments. The antibody cross-reactivities in different species and their effect on ligand binding activity were also established.